There are many obstacles to overcome in implant dentistry. The bony defect around implant can be seen in immediate installation procedures. Following tooth extraction, however, a socket often presents dimensions that may be considerably greater than the dimensions of a conventional implant.
The effect of Ca-P coated bovine bone mineral on bone regeneration around dental implant in dogs I. INTRODUCTION There are many obstacles to overcome in implant dentistry. The bony defect around implant can be seen in immediate installation procedures.
Following tooth extraction, however, a socket often presents dimensions that may be considerably greater than the diameter of a conventional implant. 1) The placement of implants in fresh ex- . Carlsson et al 6) . used a rabbit model and placed implants in recipient sites that provided gaps of varying size (group A = 0 mm; group B = 0.35 mm; group C = 0.85 mm) between the implant and the host bone. In biopsies obtained after 6 and 12weeks of healing it was observed that residual gaps (between 0.22 and 0.54 mm in width) occurred both in group B and C.
In a recent experiment, Botticelli et al 7) . described a model in the dog for the study of bone reaction to implant installation and bone regeneration in marginal defects lateral to titanium rods. The authors observed that self-contained, that is, four-wall, marginal defects after a 4-month period of submerged healing were more or less fully resolved and that the newly formed bone was in direct contact with the sand-blasted, large-grit, acidetched(SLA) surface of the implant. The defects studied by Botticelli et al 7) . were about 5 mm deep and 1.25 mm wide, that is, larger than the size that would allow for proper hard tissue bridging, that is, the jumping distance 27), 28) . In a series of clinical studies 8)-12) , it was demonstrated that substantial hard-tissue fill could also occur in marginal defects around implants in fresh extraction sites if during healing they were not submerged under the ridge mucosa but protected with a barrier membrane.
Deproteinated bovine bone powder(DBBP) is the graft material from calves and composed of hydroxyapatite and carbonate in which all organic components are removed 13)-15) . It resembles human cancellous bone. Biocera (Oscotec, Cheonan, Korea) is DBBP coated with biocompatible calcium-phosphate(Ca-P) nanocrystal thin film. The Ca-P has negative charges and thus attracts growth factors(PDGF, TGF-β, etc.) from body fluids and differentiates mesenchymal cells into osteoblasts to induce new bone formation 16) .
The purpose of this experiment is to investigate the effect of Ca-P coated bovine bone mineral on bone regeneration in circumferential bone defect around implants.
II. MATERIALS AND METHODS

Surgical procedures
Two adult mongrels were used for this study. Figure 4 . A thin layer of apparently newly formed bone was found to be in direct contact with the implant surface. A reversal line is observed between a newly formed bone and an older bone tissue.
test of significance in terms of bone-implant contact and bone density by materials and by time. Materials and time were considered as fixed effects, and location and repeated measurement of specimens according to time were considered as random effects. As a result, it was found that any factor was not significant at the 0.05 level of significance. Because normality of bone-implant contact and bone density, which are dependent variables, is presupposed in a mixed model, normality was tested using Kolmogorov-Smirnov test. As a result, it was found that both bone-implant contact and bone density were not significant at the 0.05 level of significance(p>0.05).
III. RESULTS
Clinical evaluation
All surgical sites showed uneventful healing and all implants were covered with newly growing bone. There were no clinical signs of inflammation in the mucosa in all experimental sites. Clinically, it was impossible to distinguish xenograft sites from autograft sites.
There were more bone covering of 8 week specimens than that of 4 week specimens.
Histological evaluation 1) Healing after 4 weeks
Although newly formed bone around implant was observed in the Biocera (test) sites, the appearance of the structure was more sparse than that of the autogenous bone graft(control)
sites. The BIC of Biocera (test) sites was less than that of autogenous bone graft(control)
sites. On the autogenous bone graft(control) sites more matured and lamellated bone was observed than that of the Biocera (test) sites.
The tissue in the zone next to the implant appeared to be undergoing a process of remodeling. This was illustrated by the large % at 8 weeks (Table 1) .
There was more increased bone density of the 8 week specimens than that of the 4 week specimens in both group. There was no significant difference between autogenous bone graft(control) group and Biocera (test) group.
These results were not statistically significant (p＞0.05).
IV. DISCUSSION Botticelli et al 17) . reported that the BIC was . showed that such hard tissue bridging is a time-dependent phenomenon. Thus, using the dog model it was demonstrated that healing periods of 1 and 2 months were not long enough to allow hard tissue to form on the surface of the implant in the defect region. In other words, the reso-lution of defects adjacent to implants seems to . There was no significant difference between autogenous bone graft group and Biocera group. Biocera has a bone-forming ability just as good as that of autogenous bone.
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